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Title : printed circuit board and manufacturing method thereof 



Abstract : 

A printed circuit board including a layout 31 for 
soldering and an insulating layer 38 on the layout 31. A 
plurality of notches 36, 37 is formed in the insulating layer 
38 to receive solder. The layout 31 includes a rough surface 
32, made of copper etched by organic acid, and the insulation 
layer 38 on the rough surface 32. In the printed circuit board, 
solder bumps between the layout and the insulating layer are 
continuous, thus avoiding damage. 
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20 0.1 S. 0.8 fim #*t&#J9&$-*' J f-;M/ 0.8 ie. + T 

2 nm #-^&#/JS*)-#j&^#5' *» (6) -^^Jt^ 0.1 £. 1.0 ftm 

6$ Rmax & 0.1 5. 20 nm . 

ftm **t&£M&*J &fk 5 

25 -50wt*. 10-40 wtX 

a£ £ $.4*. #1 # ^ a & so *t as # ffl & ® jb & £ 

4& 44 A 4*4 A i£:fc#44A^&g'l±^S4*4A&^* . 



5 &«ft*JJK^"fl**t*l (PES) . (PSF) . (PPS) s 

fc*«.St (PPES) . (PPE) * £fii£St£/& (PI) *tJA- 

&fflft#m**#JBO**«ft#»*a»-frrt;*.*J-£ 95 : 5 J. 50 : 

* -f4fc*4t ffl H****** . 

ms^^^i *«*«tft)R/iHfc«.jBi. itmm 

(&#&&&#] 

# 41***57* *tfc*t a • « 

20 ifcTfl &s£^ $,^*La£. ^f^^ z. 

*L*|&® *.*J-;S: Rraax # 0.1-20 (am . &*£&;t&i± 

25 ftffil*-*. . -f*»AXt; * 0.1—5 nm. S 

iJUA***-**. &*fc«*4f£<fc#&48J&. 1-5 urn. 

2-3 nm. fli#*«S**T«*ffil:affl . 4|*>. 

30 4>£.*4fl 10 g/L ; EDTA 50 g/L ; &&-ftl#J 10 g/L 37 5S ? & 10 mL 
(pH&% 11.5) 
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5-20 Jim. 

# tfl i& to 
it**4SK JLfc^^U &fc$3^te»mi£^-<ft. 

#.ti£ (II) *^#**;Mfctt**l***«*fc*.*-t'' 

fe'tt 4. * -fc ft ffl it £ & > # - * - * - *S - - • 

fr fi. ^ ° 

«*J*ta«A*&**.ilr A* 0.5-10' Jim-. l-5nm£*3-. 
25 Cu-Ni-P « 

fl-teaj (II) 

*x.tifc«*l>IJt+#at*. 

4S; 4£> 4*, 4*. 4&> *fc*»**A + tf£*-#*A*iA«&*A 
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^^tSl^M + ■ £ 20-60"CT& 10 J- 600 

15 iM±AMJ^MMMJi 
[tiiML&ib A] 

fc Nippon Kayaku Co., Ltd ® * 2500 ^ 25 % ¥ fifr 

*,*JJ«4&^**a . 80 wt% DMDG t^A^ 

# JJ§ & & 35 48- £ * - Toa Gosei. Co., Ltd #J j£ # ft & £ # Aronix M3 15 
20 3.15 -^it:^ * Sannopuco Co., Ltd fcJitftft S - 65 

tt>ft&*i 0.5 ±* ** NMP 3.6 £##T;S.^. 
A . 

12 ^t: # £ft£JH, (PES) . * Sanyo Kasei Co., Ltd *J s£ # > ft-& 
25 Polymerpole -f^&A^ 1.0 tim # 7.2 ^t^H+HS**- - 

*»-f %)&Jt 0.5 |im 6$ 1*1 #6$ 3.09 - if 30 NMP 

#J B. 

[aftjt'ja^ ci 

Shikoku Kasei Co., Ltd *J 5fc«$ . 2E4MZ- CN <K> 2 1 

30 4§*«tBA*l'> Ciba Geigy fcjittf . * A Irgaquar I - 907 # 2 *>- 
t # £ 31 A #J - Nippon Kayaku. Co., Ltd *J it # . * % DETX - S 
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¥j 0.2 &t. 1.5 NMP ##jS^. «A*IAim^* 

w a Ji§ £ & a ^^-^ 

[tfJE D] 

Nippon Kayaku Co., Ltd . 2500 25* f (*) 

^ SO wt% DMDG 
X. 35 « * Toa Gosei Co., Ltd , Aronix M315 

10 4 * - * Sannopuco Co., Ltd $1 i£ # . ^A,fc;$S-65 

tift&*J 0.5^-t^NMP 3.6 #*tt#T»*. tt*#D. ■ 
[ftMRfiL-Mb El 

12 f^:£#2fcfii-*l (PES) Sanyo Kasei Co., Ltd #J3l# . 
% Polymerpole ^ttj&Jt 0.5 nm # 14.49 U.«J»**i . 

F] 

Shikoku Kasei. Co., Ltd #4 £ # - 2E4MZ -CN^l^f 

^*<£®<fc5W . Ciba Geigy *Ji£#> 7§f»«>.& # Irgaquar I - 907 #} 2 ifr 
■£fc& i S\£.M - Nippon Kayaku Co., Ltd#Ji£#. DETX-S 
20 #1 0.2 ffr$;fc*t#J * 1.-5 NMP 4J &® <fc 

F • 

[«Jllift4-* G] 

25 Yuka Shell Co., Ltd YL 983U. 310 

# 100 ^$3S.6S- F 3!*f ^ Adomatec Co., Ltd $J 3k #J . %S>& 

Ml CRS 1101 -CE. ¥H]&.J£% 1.6 tun 170 
¥i SiO z sfc^ #]A*tJ9§£L^4fr G- &*3i£.*i-**.^Ti£ 

tijftg&mmtt&Jt (is jim) . #-8? £Atf 

30 23 ± lt:T# 45000~49000» Sannopuco Co., LtdfcJii^, $ 3> 

& i& Perenol S4 ¥l 1.5 • 
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Shikoku Kasei Co., Ltd <N it #) • ft &> & % 2E4MZ -CN^ 6.5 # 
*P>frj flit 

5 &*JL 8 ;i *P#Jfc&fc# £&2T*£&a 15 £ 32 Jf^tt — £*! 

■ 

(1) *>S 15 #r*. ist^Jf BT 

*tJBfi A ^4- 1 mm 4 #3-&fi-t£ii: 18 urn & ¥i & % 5 « *J 

10 If*,. *»Sl6^f*. 6 ^ A&^l 7 # 

#a^-fckS'J. i#i6^ft^4fil^Ai*iI^a^ (&>g^gD 8*> 
it-JL 9 . 

(2) -a*.rtjR4BH*B 8^ii^9##/£/fl*>t&.^ifc.#/fl NaOH 
(10 g/L) . NaClOj (40 g/L) *• NaPO, (6 g/L) (>G.f.#. 

15 »■) • NaOH (10 g/L) NaBH 4 (6 g/L) iHflUfc - 

fc/fc*tSL, & 8 -t^ii-JL 9 #&®-tM*L*l4-ao 10. 11. 

$4 *P #J 12. *> H 16 #f * • 

(3) »^#&*«J1)^^* G*Bfc#m^4fe H 
**J»*#f-*l*-J&tt 24 #«##M&#t/fm^2S;fcf'J^#J*.«-*L 

20 12#ft4-&©-h. 8 ^i&-5L 9 4LfS)#£l$, ft&T lOViv 

20 %&.ttmm 13^ 14. 

(4) _hi£#*t« (3) ■ *P#] ffl Sankyo 
Rikagaku Co., Ltd *4i£:#SZ,# 600 # # ^,*>^#*,=^ • ft 
#JM#1-* f^^^S^ 8 Ji^it^L 9 ft&^E. 11 -t. 

*p#Jfc&fc#>£ , e&fi . 

(5) #*tJ»##f-& 100"CATife 1 'M»t. & 120r;fr& 3 -h 

H, A tsar: a* & i -j>Bt . A i8or*»^ 7 'j-Btft^HA. ^ /£>a 17 

ftiFtiitpM 15- *P#J «.**L 15 t . #*X$3L 9 +tt*fJB#*|-' 

30 Hs^Ji^^^^S^rt^^ * 8 Jl*.« Jl#*L*I&© 10. 11 

ft*p#j • ftiWJttfi 13. Km*?®. 8 tiMA* 
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iS-JL 9 10a. 11a ifc-JL 9 ft ft 

14 &fr«t*.ft 11a #1 • *P#m£ 13. 

(6) t9l% *P *V &\ 15 ffl**aUi. ^5: ^ *k H?J , 

&ApH<£#9. ^3.2X10 2 mol/L J&i£<iB . 3.9X10 3 mol/L . 
5.4 xlO" 2 mol/L • 3.3x10-' mol/L 1.1 x 10 4 mol/L 

6$ Nisshin Kagaku Kogyo Co., Ltd *J it A Surfeel 465 # ® 

#•£#.1 + • l ^#J& . * 4 1 & 

10 8 tf&fi-t^il^L 9 ##<£*£&*-t^il Cu-Ni-P #m*&"k 

#A#*L*|>g 16. 17. VSl8#r*. 

# J.£ 0.1 mol/L &4R - 1.0 mol/L . 35"C ¥} 3 j$> pH A 
# 1.2 #£#T. £*L*|jg 16> 17 ti;fc*.t#A0.3 ^m Sn £ .. 
•{a Sn 5: a A . 

15 (7) #±.«W#JBia^* D> #JI§£i^4& E *>0#.#]ia^ifc F 

1.5 Pas. *JjM^*«*&£ .«**JlSte*.*l 
#_ti*tt*tJ»*a<&-4fr A» ftm&.&%> B *»B4fc C 

(8) .tat* (7) ^#ft;i.;$ 1.5 Pa-s #ffl^&;g#>g|5]#fl&& 
20 24 .>Bti^ (6) *«4*pJW*.**i 18 

#ft^&fi-t> *X-iMt'f-ft&4Mt 20 #&60t-f* (»**). 

30 dM*. K (7) 7 Pa-s ttfl^iJStt****** 

24 'J>nt I*J . *.« do i. flt*«*-f«.' 

20 *Mt. * 60"C^*fc 30 fr*. #A 35 nm /S-; 

25 19. *»ffl 19 #T * • 

(9) *»H 20 /Jf * . 85 |xm * &IBffl#;fc#;& 21 ft » 
(8)3i + ##&>£ 19#*.*fc#-fc^4ti&Ji.#& 500 mJ/cm z 

6&*^A*-*lT"i-*, • "t^" DMTG -& 3000mJ/cm l 

4&*«^*.*TT«-*. lOOrT& l - # 

30 £ 120rM 1 *it*i 1501C&.3 'Mtf#&*tS, >X^A35 ^m##. 
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22 («£##) 19. *»H 21 *r* • 

^iS^L^^-o 22 + & tfc • 

(10) -a^fl-o 22 #fc3§->fc£<&S£*i£ 19 *Mt. 
HttJttfeJtjg 19 ti4L*-t «.«JB*i&. ft* - «««ft«.JR 19 
ttJLfi&Jt* &4t^ A&4&&& 23. 24. *>S 22 /Jf* • Jt>£ 

* Shipley • 

fil. #46flL<fc* (Atotech ti&ti) *« fea*LH*b«*S * . 
J$-;fe#&®-t (*t 6 urn) . x*&f»l*Mg&*.& 19 ^flJ^fii 

*L*o * 24 #4l*.t*-tfcfli4fcJM* • 

(11) # A#*P*I fc&&i€^#T*]&:a-#'fc#'&'&l*& 
&g^*L*l&aa-fc-^ A 0.6 nm 25. *>@23^T*. 







EDTA 


50 g/L 


4Ufc* 


10 g/L 


HCHO 


8 mL/L 


NaOH 


10 g/L 


a, a' - #<*fc«£ 


80 mg/L 


PEG 


0.1 g/L 



st**jst 7or. 30 $-4* 

(12) *»S 24/?T*. «fc#.£ffl 26 fl-F^**^* 27 (11) 
Jf t^A*&fli"#<MBJft 25 i. #l6***.l*Ji. 100 mJ/cm J 
*T**. *m 0.8 #A 15 urn ##B*&& 28. *» 
8 25 . 

(13) **.*A»*«^*P*r*T^ &#Tfcll^. ^ A 
15 \am *,4£<l8/& 29. ^a26^f*. 

[*, 

i&Sfc 180 g/L 

4L*4H 80 g/L 

3M (Atotech Japan ft it . 

Kaparasid GL) lmL/L 
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*,sfc*zfc 



1 A/dm 2 
30 



5 (14) # 5* KOH 28 ^C>6 > it ft4fc 

£.#&^>fcte«]> 28 Tfl}#^#&& 25. 

25 29 18 ^ 30 (&#i&3l 

31) . *>B 27 • 

(is) (6) ^ifcatf&s. Cu-Ni-p %n&<k 

10 #&#*L*i4.® • ##-£&®4f-&*t Sn • 

(16) fL&% (7) 5. (15) ^. A^bf-JA^^^P 

(17) *»ffl 28 /3f*. 3 nm JI^ 
*L*fc&iB 32- ^rffl^-fck^J*.^ 10 #<*<*<&1 (II) 7 

15 5 Mech *l *J i&# # # " Mechetchbond - # 

JHfc4f. aa#a*«t.***k«i!jt*4f-*k*I • (Sn) 

^1 5000 fc^ £ tft& JUL i-t^* . Tit ^ EB 4i8 
/*f*. 11 1. 11 22 >Mfcfe 

20 £ * • 

(18) & + 50S*f &.&I)#ig:#^- DMDG + #60 wt* * 
Nippon Kayaku Co., Ltd flat # T SfrfifrSm ( + 

* A 4000) 46.67 T t Yuka Shell 

Co., Ltd #1 it # . ft A £ # Epikote 1001 # 80 wt % *S.S&- A 3* Jfr AS 

25 15.0 £ . ** Shikoku Kasei Co., Let to&V] 2E4MZ - CN <* -4 S ^ #J 1.6 

3 Kyoeisha Kagaku Co., 

Ltd &jk¥l -DPE6A # £ ffri^ 1.5 Sannopuco Co., Ltd 

*Ji£# S- 65 3*#cfi5>&3i4 0.71 iLto Sannopuco Co., 

Ltd *3I£#J # 2 ^S?*** Kanto Kagaku Co., Ltd <Ni£ 

30 *&"^A*«t*J^ 0.2 & Michler m. ft U M J&^#& f *J 25 1 
T 2.0 Pa s.^J-. ffl 60 rpm #i£# No. 4 l^** 6 rpm #i£# No. 3 
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# * « B - SU&Jt-rh*] *L#J£ • 

(19) *>B 29 #T*. (16) + £*P#J 

^&fi_tj&20 nm 33. ^ 70r & 20 70r ^ 30 

3-4|'ti J f-*fc*t«J& . #I£#HI S 8^ 34 (-&&a*0 # 5 mm#i§ft 
5 ^35^c£*i. & 1000 mJ/cm^#^^T$*. jffflDMDGli- 

4° a 30 /st* • • £ 8or& 1 -hat, ioor & 1 

120"C & 1 -J- frf jfo l50"Ci£ 3 'h *t • % 20 # # 200 Jim 

a 38. «:frafl-f ****3*36 ( &&&&&& it 37) . 

10 (20) #-4*TB-#JB 38 *&^»JH A pH 5. * 

30 g/L*.fc*t. io g/L*J$a£#j. ^ 10 g/L 

+ 20 &:ff-o«F#- 36^ 37 -t^& 5 nm &¥]4&$L% 40. a 32 

tff*. rfaJL. $fpm 2 g/L 75g/L#&tt.4£. 

50 g/L#+f###i. ^10 g/L • £93*CT 

15 &23&#> 40 0.03 jim # #£r& £ 41 . 

(21) AJ&. -him* 38 44*o*^Ji^iff*. 200rT 
E7#u. *Aft#fiA 42. **«JA*ffttflA«^IIU 

43- « *P #] + Si 75 Jim «$ t « * «. £ A 

50 pm 400 urn 

20 ft 50 nm #ft^SL&/t.^ • 

g jfcfr] 2 

8 33 ****** 44 ##]3La . 1 * *& *J * 

#JJfc&^ft B - ***f * *9 51 

(17) + 0 9 IS 12 »r*. ^rfc^/fl^. ^-fc#4!t^^.^r^^ 
25 ii#^A«S4(t*JI- 0.04 jim. 

t . 38 jL%5t&m 51 _ttf&4fc,g 52. &&-t6$fc 

£r£ 53 ##04$^_t., #AJ**tfiA 54. *»lJr3fc (18) 5- 

(21) t S 33 *f* ■ 

g*fe*J 3 

30 ^#J^^J 2 *;MhH. Ji*^***^****^**^*^ 

til 60^*L*t&fi-t • 0.03 jam. 



29 



&ffi#^gl*L*l4L&#£:£,g • 0.05 Jim. 

g-jfc.fr] 5 

0.05 um . 

gjfcgj 6 

frj 1 (1) £ (14) ffl >XT#**i&a 34 #i*t?m 

10 fc&-&45. 

(22) t&W 1 (6) £ (14) . WAII*^' *JA£ 

a 34 + #*p#]*.*Mfc*>h£ + fflfrJ 1 t #a (14) 

30^ 31 • 

15 (23) £*#*P#J • 4fctt*l. 

>£-fcJ& . pH 9. ^3.2xi0- 2 mol/L^.afe^^3.9xi0- 3 mol 

/L * 5.4 x 10 2 mol/L , 3.3 x 10 1 mol/L *^a£#J > ** 1.1 

x 10- 4 mol/L * Nisshin Kagaku Kogyo Co., Ltd *J i£ # W # Surfed 
20 465 «44Ld& *4t t . *Aim..#4m*f'* 

A 1 30^ 31 4&*.fi-t#A Cu-Ni-P Q;n4i-<kmM& 

(24) ^LJ& . 39 _h^AB$-#>S 108 . ffl 1, 2, 3- 

• 15 wt* + • £ 45 

25 tti»j£Tfc 1 39 -k#A##£ 108. 

(25) JfcJ&»'tt*I-l (18) (19) ^A£*f£^ (fc 

37) 200 Jim f o^^- 20 ^m . 

«*JjM»*J . *»S 34 . 

rf&J.. ffl Kyushu Matsushita Co., Ltd PC12F - GUf ^ 

30 ffl ft* ft ^****w*$*'l , #»**J*' 

■frit&to. f?miL&&&&&£ + *i£ > ^ft^HMt*.** iooow. 
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0.4 MPa^ 500 sec/M #'ftXT. 

(26) *fcJfc**-J-#*t«i± 1 (20) 
(21) AtS. 36^ 37 J^A4t#&&>£ 55 *"fc#€3r 

£56. *«S 34/*T*. i^M^fl.^ 57 6$ *P 45- 

(27) ffl fr]77fc.-&*p#J fcJ£#L^$]&i£ 2 iSL^«^*** 

*f. ma^^ ic s/i a £ ic 

%i&m 7 

* 10 «■ (II) 7#*ti£*fc. 5^£#&&4T. 

IP Mech ^ 3 # -Mechetchbond" # . 

&«$*3LTsfcfi"f fr. « A 3 urn ##*L*t&& • • ffl J» *1 6 4a 1*1 

gjfefr] 8 

Mi « 6 *^4B . * £ ffl NaOH (10 g/L) . NaCIO, (40 g/L) 
*> Na 3 P0 4 (6 g/L) (^ £fo>§-) , NaOH (10 g/L) NaBH 4 

(6 g/L) afr***-«**ta« iAi^^i^3nm 

a 35 ^^-frJ + tf^P 46 #^SM«LB . ffl-£#J 6 4a ^ 6^ 

#A*i A«*P*J fc&fc. Jl***ltiR 39 ^ A^« **** A 0.03 nm 
109» 46#*ffltt*8,-t«& 109 10 wt% ¥ 3- 

&^##b*4£ + - so rat i a-***' 109 -t^AE* 

110. 
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t 



*L*|&a&. &«<m^ lO^*-*"^ (II) ^-^*5. 7tf *»5 
Mech <ft-'3lt!l&tt' " Mechetchbond - # &4fc4T • 4. 

5 ^ fe^iUB^-^^r-fis'J j&^fr-fckal • &*L*£&®-t$#.#&^& 0.04 nm 
. WI^Ai5 wt* 1, 2, 3- 5 wt* ¥ 

g&frj 11 

10 6&.&te®> X*« NaOH (lOg/L) . NaC10 2 (40 g/L) 

Na 3 P0 4 (6 g/L) tflUfciS- (^<I^?S-) NaOH (10 g/L) NaBH 4 

(6 g/L) &*f«£fe % 3 mn 

-=tJ&. ££j£.#4&*£&® -tjftJti^ A 0.05 p.m 
^^^jL^tST-t*-^ 5 wt*# 1, 2, 3-^^^«4^ 5 wtS^T* 
15 &^##;%l£#lWtt&>fc^ • 

-sj-fcfrj 1 ; 2 

&**ttfS#j , &;M#'] 1 * I§1 .*f*b#] 1 * NaOH(10g/L). 
NaCIO, (40 g/L) #» Na 3 P0 4 (6 g/L) ( >S £ <fc JS- ) . ^ NaOH 

(10 g/L) *• NaBH 4 (6 g/L) 4£i£>&>8-> &4t>C - j£& At« . £ 
20 *8L-t^ jMM**.*##4LM • ^^t^Hs^J 2t. pH 9» 

3.2 x 10" 2 mol/L > 3.9 x 10 3 mol /L ^.afe^ - 5.4 x 10 2 mol/L 

- 3.3 x 10 " mol/L <fc$|S£ < ft*» 1.1 x 10 4 mol/L A Nisshin Kagaku 
Kogyo Co., Ltd #Ji£# Surfeel 465 # & ® #4±#) 6$ <fc=#:&ig: 

>fc£*£i,_t^/a<.& Cu-Ni-P *L*££4t#&*>& • # 

25 #J 1 *f&#J 1 ** 2 fit?m^&*%&.%tmtfij4p&.*tfrfri* 

m * & %Jt** a ar * * &m ^ • 

3 

*#JJ?#] 2 . NaOH (10 g/L) . NaClO, (40 g/L) 

Na 3 P0 4 (6 g/L) #&4fc>§- (« .f.<fc>§-) . ^ NaOH (10 g/L) NaBH 4 
30 (6 g/L) -ft & - i«*tS. £ % & ft 
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4 if] 2 &^*B JSJ , ^3|fflpH^i!)9. ^ 3.2 x 10° mol/L 
ft . 3.9 x 10" 3 mol /L tfuSfcil: v 5.4 x 10" : mol/L . 3.3 x 10 1 mol/L 

5 1.1 x 10" 4 mol/L A Nisshin Kagaku Kogyo Co., Ltd 

Surfeel 465 4tfifc&«#4fc#**£*ft"-M* A* Cu - Ni 
-p ft%&4t¥3M&.&% • **lt^fr] 1 ftft- *2A#fl 

4$ * ft* ^ft****** ■ 

10 * ft 6 A.*-* 3 . • 

s-tfcft 6 

;£ft Jjft 7 ^^ft Js] . ^*ffl*fe*l*«*I^A**.*AA 3 |im # 

*&*t&i&. /JfflU**)*** io '(n) 7 fl-i &s*afc 

5 Mech y > «I *J it # $ * •£ " Mechetchbond " jMfc4T - 

ft 1 1 *» 2 £#A#J*A^* , £-* 

A* ************ •tf*!-**- 0 *^* 
20 *f • 1 + ■ 



4L 1 







£*fcft 1 


*t*fcft 1 


tftfcft 2 


**1 






9b 


9c. 






9b 


9c. 


£*2 






9b 


9b 


*ftM - * 




9b 


9c. 


<|±#*f*l 






9b 


9b 


# 




9t 










9c 





*1: ft 50 «-*§JL««*#*I^ • 



-J... 



*2: +120"C*» -20X:#]&1lk 100 + H&> m 50 

*3: ffl SOOOtetf 4 ^3 ♦ 

garg^ » a & a gj j 

£&#Jf &#T»T* . tHIHHI'ffWA***' til 
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&2 

















2 


3 


4 


5 


3 


4 






# jfc *] £ *2 
















& & & A *J 
















71? Wi 


it t£ <1* #1 l£ 
3^ 5^ /*J 


**3 




4J- 




45- 


45 


4T- 


j£ 
A3 


>x y* 


v** /-X_. 

[kgf/cm 2 ]*4 


2.00 


2.00 


2.00 


2.00 


1.60 


2.00 






# £ fJ S *2 














Tit 
•Hi* 


% 




















j£#J£# £*3 




4?- 


45- 


45" 




if 


*1 


*f & A ft 


[kgf/cm z ]*4 


1.90 


1.90 


1.90 


1.90 


1.50 


1.60 



*1: 135r^ 3 frft. -65r& 3 ^4t£ 46^* JL 1000 



*2 : m 50 # 3. ^ #1 «P * • 

5 *3. : ^fi,U BGA***.H-fe**r**tfc- £&&fcsa.**^ i^n 

10 4*4t 2 JS*trtl« 3 *• 4 rpJH«.**L**. « 2 £ 5 tt*P#J 

15 6 5. 11 *»*t*#J 5*» 6 4SNt***W^^ fiA ** 



4L3 











6 


7 


8 


9 






A*2 








it. 




>T t-J 


$1*2 














j£3*]£#&*3 








* 




#*ta Attire 


[kgf/cm z ]*4 


1.96 


1.99 


2.06 


2.15 


















#*1-aA#J£ 


* * * J A ¥ % 
$1*2 










*1 












45- 
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